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ASSESSMENT  OF 
GENERAL  CONDITIONS 


Middle  Branch  Dam  is  an  earth  embankment  with  a masonry 
corewall,  about  615  feet  long  and  94  feet  high  at  its  maximum 
section.  An  ungated  spillway  and  outlet  channel,  excavated  in 
bedrock,  are  located  west  of  the  structure. 


Significant  seepage  and  saturated  ground  were  noted  at  the 
junction  of  the  west  abutment  and  the  downstream  slope  of  the 
earth  embankment.  This  condition  should  be  monitored  on  a 
regular  basis  to  determine  if  the  flow  increases  or  if  discoloration 
and  fines  migration  develop.  The  trees  and  brush  growing  on  the 
downstream  slope  near  the  west  abutment  have  a deleterious  effect 
on  the  compacted  earth  embankment.  This  vegetation  should  be 
cut  near  the  ground  surface  so  that  conditions  of  the  abutment  can 
be  assessed,  and  the  root  systems  of  the  trees  investigated  to 
determine  if  they  should  be  removed. 


Examination  of  the  results  of  the  hydrologic/hydraulic  analysis 
indicates  that  the  dam  would  be  overtopped  by  all  floods  exceeding 
approximately  58  per  cent  of  the  Probable  Maximum  Flood.- 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  MIDDLE  BRANCH  DAM  ID//  00034 

SECTION  I - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  - This  report  is  authorized  by  the  Dam 
Inspection  Act,  Public  Law  92-367,  and  has  been  prepared  in 
accordance  with  Contract  //1467.021  between  O’Brien  and  Gere 
Engineers,  Inc.  and  the  New  York  State  Department  of  Environ- 
mental Conservation. 

b.  Purpose  of  Inspection  - The  purpose  of  this  inspec- 
tion is  to  evaluate  the  structural  and  hydraulic  conditions  of  Middle 
Branch  Dam  and  appurtenant  structures,  and  to  determine  if  the 
Dam  constitutes  a hazard  to  human  life  or  property. 

1.2  PROJECT  DESCRIPTION  (from  information  supplied  by  the 
New  York  City  Department  of  Environmental  Protection) 

a.  Description  of  Dam  and  Appurtenances  - Middle 

Branch  Reservoir  is  located  in  southeastern  Putnam  County  and  is 
abput.  1 1 miles  .west  of  the  Village  of  Brewster,  New  York.  The 
dam  is  constructed  acrossthe  Middle’ Branch  of  the  Croton 'River 
which  is  also  blocked  by  the  Croton  Falls  Dam  located  about  2£ 
miles  downstream  and  to  the  southwest.  The  upper  reaches  of  the 
Croton  Falls  impoundment  extends  to  the  downstream  toe  of  the 
Middle  Branch  Dam  and  forms  the  stilling  pond  for  outlet  works. 

Middle  Branch  Dam  is  a homogeneous,  earth  embankment 
with  a masonry  corewall.  The  structure  has  a maximum  height  of 
about  94  feet,  is  approximately  615  feet  long  and  has  a top  width  of 
about  50  feet.  The  upstream  face  of  the  dam  is  about  4.5 
horizontal  to  1 vertical;  the  downstream  slope  is  about  3 horizontal 
to  1 vertical. 

The  spillway,  located  west  of  the  embankment,  consists  of 
a 100  feet  wide  ungated  flat  crested,  cut  stone  weir  and  an  outlet 
channel. 
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Discharge  from  the  reservoir  is  accomplished  through  two 
uncontrolled  inlets  located  in  a stone  masonry  intake  tower 
upstream  of  the  embankment.  The  flow  passes  through  a brick 
lined,  horseshoe  shaped  tunnel  (8  feet  by  8 feet)  to  a vault  which 
houses  two  36  inch  gate  valves.  Two  conduits,  housed  in  a similarly 
constructed  tunnel,  continue  dov/nstream  and,  after  passing  through 
a stone  masonry  gatehouse  adjacent  to  the  dov/nstream  toe  of 
slope,  the  two  pipes  bifurcate  to  four  20  inch  diameter  pipes. 
These  pipes  continue  about  120  feet  to  the  stilling  basin  where  each 
one  terminates  as  a vertical  fountain-type  orifice.  Refer  to  Figure 
5 for  a plan  and  section  drawing  of  the  outlet  works. 

Middle  Branch  Reservoir  is  part  of  the  Croton  Water  Supply 
System;  the  Dam  and  Appurtenance  Structures  are  owned  by  the 
City  of  New  York  and  operated  by  the  Department  of  Environ- 
mental Protection. 

The  Middle  Branch  Dam,  originally  called  Tilly  Foster,  was 
designed  by  The  Aqueduct  Commissioners,  City  of  New  York  and 
was  completed  in  1878. 

b.  Size  Classification  - Middle  Branch  Reservoir  was 
designed  for  a storage  volume  of  4.003  billion  gallons  (12,300  acre- 
feet)  at  the  maximum  operating  pool  elevation  of  371.53  feet  mean 
sea  level  (MSL).  The  dam  has  a maximum  height  of  94  feet.  Both 
of  these  criteria  place  the  structure  in  the  intermediate  size 
category  as  defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 

c.  Hazard  Classification  - Middle  Branch  Dam  is 
located  about  2{-  miles  upstream  of  the  Croton  Falls  Dam.  A 
failure  or  overtopping  of  the  Middle  Branch  structure  would  allow 
flood  waters  to  discharge  into  the  downstream  reservoir.  This 
might  cause  failure  or  overtopping  of  the  Croton  Falls  Dam  and 
result  in  the  possible  loss  of  many  lives  and  extensive  property 
damage.  Therefore,  the  structure  is  in  the  high  hazard  category  as 
defined  by  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams. 

1.3  PERTINENT  DATA  (from  information  supplied  by  the  City 
of  New  York,  Department  of  Environmental  Protection) 

a.  Drainage  Area  - The  drainage  area  of  Middle 
Branch  Reservoir  is  21.31  square  miles.  Lake  Carmel  is  included 
within  the  drainage  area  and  is  located  on  the  Middle  Branch  of  the 
Croton  River  about  5 miles  upstream  of  the  Middle  Branch  Dam. 
The  surface  area  of  the  reservoir  at  maximum  operating  pool 
(Elevation  371.55)  is  about  428.2  acres. 
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b.  Discharges  - Discharge  from  the  reservoir  is 

accomplished  by  means  of  two  36  inch  manually  operated  gate 
valves  located  in  the  outlet  gatehouse.  Invert  elevation  of  the 
outlet  tunnel  at  the  intake  tower  is  306.0  feet  MSL.  The  maximum 
pool  elevation  of  375.55  feet  MSL  was  recorded  on  October  16, 
1955  and  corresponds  to  a discharge  of  2,640  cfs  over  the  spillway. 


Reservoir  Data 

Maximum  Operating  Pool  (Reservoir  at  El.  371.55) 

Length  - 11,000  feet 
Area  - 428  acres 
Volume  - 12,300  acre-feet 

Top  of  Dam  (El.  380) 

Length  - 11,050  feet 
Area  - 429  acres 
Volume  - 16,150  acre-feet 

Maximum  Pool  (PMr  El.  382.75) 

Length  - 11,100  feet 
Area  - 430  acres 
Volume  - 17,100  acre-feet 
. ••  •• • • 

Dam  Data 

Type  - earth  embankment 
Top  Elevation  - 380  feet 
Height  - 94  feet  (maximum) 

Streambed  elevation  at  centerline  of  dam  - 303 
feet 

Length  - 615  feet 
Top  Width  - 50  feet 

Side  Slopes  - upstream  slope  4.5:1  (horizontal: 

vertical),  downstream  slope  (3:1) 

Zoning  - none 

Impervious  Core  - 8 feet  thick  masonry  corewall 
Cutoff  - none 
Grout  Curtain  - none 

Outlet  Works  - See  Section  1.2. a. 


f.  Engineering  Data  - The  information  available  for 

review  of  Middle  Branch  Reservoir  included  the  following: 

1)  Data  Table  - New  York  City  Reservoirs, 

2)  Profile  of  Row  Diagram  for  Croton  Sys.jm, 

3)  Plan  and  Section  Drawings  of  Dam,  Spillway  and  Outlet 

Works, 

4)  Dam  Report  by  the  Conservation  Commission,  State  of 
New  York,  dated  August  6,  1915, 

5)  "Report  of  a Structure  Impounding  Water",  State  of  New 
York,  Department  of  State  Engineer  and  Surveyor  (undated). 

1.4  OPERATING  AND  MAINTENANCE  PROCEDURES 

a.  Operation  - Tv/o  36  inch  diameter  drain  pipes,  used 
for  drawdown  are  controlled  by  means  of  gate  valves  located  in  the 
gatehouse  at  the  downstream  toe.  According  to  Mr.  John  Birrell, 
Section  Engineer,  New  York  City  Department  of  Environmental 
Conservation,  the  valves  are  exercised  every  six  months.  Reservoir 
elevation  readings  are  taken  daily. 

b.  Maintenance  of  Dam  and  Operating  Facilities 
According  to  Mr.  Birrell,  maintenance  is  performed  on  a "most 

« .needed"  basis.  ....  ...  .....  . . . . , . . . 

c.  Flood  Warning  System  - According  to  Mr.  Birrell, 
inspection  crews  are  placed  on  round  the  clock  duty  during  periods 
of  high  runoff.  Reservoir  levels  or  unusual  observations  are 
reported  to  Mr.  Birrell  and  the  Deputy  Chief  Engineer.  Mr.  Birrell 
would  contact  local  police  and  the  Civil  Defense  for  evacuation  of 
downstream  areas  in  the  event  of  impending  failure  or  overtopping. 
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SECTION  2 - VISUAL  INSPECTION 
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2.1  FINDINGS 

a.  General  - The  field  inspection  of  the  Middle  Branch 
Dam  took  place  on  July  17,  1978.  The  reservoir  water  surface 
elevation  was  about  370  feet  MSL  during  the  inspection.  No 
underwater  areas  were  inspected. 

b.  Dam  - The  riprap  protecting  the  upstream  slope  is 
composed  of  subangular  stone  ranging  from  6 inches  to  2 feet  in 
diameter.  A number  of  shallow  depressions  exist  in  the  upstream 
slope  protection  giving  the  surface  a gently  undulating  character. 
A copse  of  small  trees  and  brush,  on  an  otherwise  clear  slope,  is 
growing  at  the  junction  of  the  riprap  and  grass  near  the  west 
abutments. 

The  grass  covering  the  upper  portion  of  the  upstream  slope, 
crest  of  embankment  and  downstream  slope  is  mowed  a few  times  a 
year  according  to  Mr.  John  Birrell,  Section  Engineer,  New  York 
City,  Department  of  Environmental  Protection.  No  misalignments 
were  observed  on  the  downstream  slope.  However,  a large  area  of 
saturated  ground  and  several  springs  discharging  rust-colored  water 
were  noted  along  the  west  abutment.  This  wet  condition  extends 
from  about  20  feet  below  the  crest  of  the  dam  to  the  toe  of  the 
downstream  slope  and  is  characterized  by  a lush  growth  of  trees 
and  brush.  The  seepage  has  cut  a channel  which  conducts  the  flow 
down  the  intersection  betv/een  the  downstream  slope  and  natural 
valley  abutment.  The  total  visible  discharge  at  the  toe  of  slope 
was  estimated  to  be  about  0.5  cubic  feet  per  second  (cfs)  at  time  of 
inspection.  The  eastern  end  of  the  downstream  slope  and  abutment 
area  is  also  covered  with  trees  and  underbrush  but  there  is  no 
evidence  of  seepage  or  wet  ground  conditions.  The  outlet, 
gatehouse  is  constructed  within  the  downstream  slope  at  the  east 
abutment.  The  riprap  protecting  the  downstream  toe  consists  of 
large,  flat  stones  (1  to  3 feet  in  diameter).  Some  grass  and  bushes 
are  growing  between  the  stones. 

c.  Intake  Tower  and  Appurtenances  - The  stone 
masonry  of  the  intake  tower  is  in  very  good  condition.  According 
to  Mr.  Birrell,  there  are  stoplog  slots  for  each  of  the  two  inlets  in 
the  tower;  the  access  hatch  to  the  interior  of  the  tower  was  bolted 
down  at  time  of  inspection.  Mr.  Birrell  stated  that  the  valves  in 
the  vault  have  not  been  operable  for  twenty  years  and  that  an 
attempt  to  operate  them  a few  years  ago  w as  unsuccessful.  The 
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downstream  outlet  gatehouse  appeared  to  be  in  good  condition; 
however,  one  of  the  two  valves  housed  in  the  structure  was 
discharging  water  in  a fountain-like  fashion  from  its  stuffing  box. 
Mr.  Birrell  stated  that  attempts  to  repack  the  valve  have  been 
unsuccessful  and  that  it  is  scheduled  for  further  repairs. 

The  cut  stone  blocks  forming  the  spillway  crest  appear  in 
good  condition,  but  have  been  slightly  undermined.  Although  the 
reservoir  level  was  about  six  inches  below  the  spillway  crest  at 
time  of  inspection,  the  joints  were  allowing  some  discharge  into  the 
outlet  channel.  The  upper  reach  of  the  discharge  channel  has  a 
very  mild  slope  and  supports  a heavy  growth  of  brush.  The  bedrock, 
which  forms  the  base  of  the  outlet  channel,  provides  a non-uniform 
surface  for  energy  dissipation  at  the  exit  of  the  spillway  channel. 

d.  Reservoir  Area  - The  natural  ground  surrounding 
the  reservoir  has  a moderate  to  steep  slope  and  is  well  covered 
with  trees  and  brush. 
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SECTION  3 - HYDROLOGY /HYDRAULICS 


According  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  the  Spillway  Design  Flood  is  the  Probable 
Maximum  Flood  (PMF).  The  PMF  was  calculated  from  the  6 hour 
Probable  Maximum  Precipitation  (PMP),  using  a loss  rate  of  G.l 
inches  per  hour.  The  flood  hydroqraph  was  constructed  from  the 
Snyder  unit  hydrograph  usinq  average  coefficients.  Flood  routing 
through  the  reservoir  was  performed  assuming  the  gated  outlets  to 
be  closed  and  the  initial  water  surface  elevation  equal  to  the  crest 
of  the  spillway.  The  peak  inflow  and  outflow  rates  were  calculated 
as  18,900  cfs  and  18,200  cfs  respectively.  The  peak  outflow 
corresponds  to  a stage  of  11.2  feet  above  the  spillway  crest  (2.2 
feet  above  the  top  of  dam).  Inflow  and  outflow  peak  rates  for  one- 
half  of  the  PMF  were  calculated  as  9,490  cfs  and  7,300  cfs 
respectively.  The  spillway  capacity  w as  determined  to  be  8,910 
cfs.  Although  the  spillway  capacity  is  insufficient  to  pass  the  PMF, 
it  will  safely  discharge  at  least  | PMF. 


A drawdown  analysis  was  performed  assuming  discharge 
from  the  two  36  inch  diameter  pipes  and  the  starting  water  surface 
at  the  spillway  crest,  and  2 cfs  per  square  mile  inflow  (42.6  cfs). 
According  to  the  calculations,  complete  drawdown  of  the  reservoir 
would  take  33  days. 
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SECTION  4 - STRUCTURAL  STABILITY 


4.1  VISUAL  OBSERVATIONS  AND  DATA  REVIEW 


Visual  inspection  of  the  Middle  Branch  embankment  did  not 
reveal  evidence  of  misalignments  or  settlement  in  the  crest  and 
slopes  of  the  dam.  However,  the  discolored  seepage  and  saturated 
ground  observed  at  the  west  abutment  indicate  the  existence  of 
uncontrolled  seepage  and  possible  fines  migration  which  could  lead 
to  an  unstable  condition. 

No  design  data  was  made  available  for  Middle  Branch  Dam. 
4.2  GEOLOGY  AND  SEISMIC  STABILITY 


Middle  Branch  Reservoir  is  located  in  the  New  England 
Uplands  physiographic  province.  The  rocks  in  this  province  are 
either  metamorphic  or  igneous,  and  the  land  forms  show  a close 
relationship  to  the  relative  durability  of  these  rocks.  The 
embankment  was  constructed  across  the  Middle  Branch  of  the 
Croton  River  and  is  founded  upon  Precambrian  metamorphic  biotite 
and  granitic  gneiss.  The  spillway  and  discharge  channel  were 
constructed  in  the  bedrock  forming  the  north  valley  slope  and  are 
separated  from  the  west  dam  abutment  by  an  outcrop  of  the  same 
formation. 

No  fault  zones  or  lineaments  are  known  to  exist  in  the 
vicinity  of  the  reservoir.  The  structure  is  located  in  Seismic  Risk 
Zone  1 of  the  Seismic  Zone  Map  of  Contiguous  States  and  it 
appears  that  static  stability  conditions  are  adequate  for 
earthquakes. 
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SECTION  5 - ASSESSMENT,  RECOMMEND  ATIQNS/REMEDIAL  MEASURES 


5.1  ASSESSMENT 

Visual  inspection  and  analysis  of  the  available  information 
reveals  that  the  embankment  has  a potential  piping  problem. 

The  uncontrolled  seepage  and  saturated  ground  along  the 
downstream  slope  near  the  west  abutment  is  indicative  of  possible 
fines  migration  through  the  embankment  or  along  the  contact 
between  the  structure  and  natural  valley  abutment.  It  is  also 
possible  that  the  rust  colored  seepage  is  from  discharge  channels 
which  may  have  formed  through  joints  in  the  bedrock  abutment. 
The  discoloration  may  be  attributable  to  iron  oxides  resulting  from 
chemical  weathering  of  ferromagnesian  minerals  contained  within 
the  local  bedrock  formation. 

The  root  systems  of  the  trees  and  brush  growing  on  the 
downstream  face  near  the  west  abutment  have  a deleterious  effect 
upon  the  compacted  materials  in  the  embankment  and  provide 
seepage  paths  which  may  lead  to  future  piping  and  failure  of  the 
structure. 

5.2  RECOMMENDATIONS/REMEDIAL  MEASURES 

The  uncontrolled  seepage  on  the  downstream  slope  of  the 
west  abutment  should  be  monitored  on  a regular  basis  to  see  if  flow 
increases  or  if  fines  migration  can  be  detected.  If  either  of  these 
conditions  develop,  a subsurface  investigation  program  should  be 
initiated  at  several  sections  of  the  embankment  with  emphasis  in 
the  west  abutment  areas.  The  investigation  should  include,  but  not 
be  limited  to,  the  determination  of  the  composition  and  in  situ 
properties  of  the  embankment,  corewall  and  foundation  materials, 
and  to  detect  possible  fines  migration.  Results  of  this  program 
should  be  used  to  establish  if  the  materials  are  satisfactory  as 
designed  and  constructed;  and  to  perform  seepage  and  stability- 
analyses  of  the  embankment. 

The  trees  and  brush  growing  on  the  western  portion  of  the 
downstream  slope  should  be  cut  near  the  ground  surface  so  that 
conditions  at  this  location  can  be  further  assessed  and  monitored  on 
a regular  basis.  A further  investigation  should  be  made  to 
determine  the  extent  of  the  root  systems  before  remedial  measures 
can  be  recommended. 

The  inoperable  valves  in  the  vault  and  the  leaking  gate 
valve  in  the  gatehouse  should  be  repaired. 
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G o.N  l MFOkN : 

] have  the  honor  to  make  the  following,  report  in  nlation  loathe  structure  known 

XA  ' ' ' ? 5 ' 

til'.;  / 'N-' . — ' k-*< — ■'1-  — •*- v*'v'r  ^ j . 
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in  UK  'i  .-V.n  ot.._  , .County, 
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/ >-■•••  //  ■/'"*  .?  . / , 
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ALBANY 


Report  of  a Structure  Impounding  Water 


i I 


To  assist  in  carrying  out  tlio  provisions  of  Section  22  of  the  Conservation  Law,  being  Chapter  LXV  of  tin 
Consolidated  Laws  of  New  York  State,  relating  to  safeguarding  life  and  property  and  the  erection,  reconstruction 
c.r  maintenance  of  structures  for  impounding  water,  owners  of  such  structures  are  requested  to  fill  out  as  complete]} 
:.s  possible  this  report  form  for  each  such  dam  or  reservoir  owned  within  the  State  of  New  York  for  which  no  plan: 
c-r  reports  relative  thereto  are  on  file  in  this  Department,  and  to  return  this  report  form,  together  with  prints  o 
photographs  explanatory  thereof  to  i.i>d?.pgilLi!?;,L  hrgnea  Reserve  ir 

1.  The  structure  is  on.. titn  . Lid 4Le  .T' r anch flowing  into...tllS....Orc.tc  ' ..Uiv.e.r. in  till 

Town  of. ^mel County  of. Md  L^VV.  i ork 

E co  ut  a rai  1 v ___ W6st  I Dr _cy/3 to . r * s tio.n ...o.n....tia'l.  .xiarl.eia.  Divio-  ion  -oi-  t 

(Give  exact  distance  ar.»!  ’in ciion  from  a w.i!-»:r.cwn  bridge,  clam,  village  main  cr'-is-.tv.Os  or  mouth  cf  a \ Q 1 > 

2.  Is  any  part  of  the  structure  built  upon  or  docs  its  pond  Hood  any  State  lands? Lo 

3.  The  name  and  address  of  the  owner  is -’Ll  1C-  C-i,  by-  of-  - -b  -e  -.7  - - Y 0 rk 


4.  The  structure  is  used  for...  

5.  The  material  of  the  right  be--';,  in  the  direction  with  the  current,  is I at  tin 

spillway  crest  elevation  this  ina'erini  lias  a top  slope  of inches  vertical  to  a foot  horizontal  on  the 

center  line  of  the  structure,  a wriYa!  thickness  at  this  elevation  of feet,  and  the  top  surface,  extend' 

for  a vertical  height  of feet  above  'ho  spillway  crest. 

6.  The  material  of  the  le  ft  k.nk  is ; has  a top  slope  cf inches 

to  a foot  horizon t a*  1 a thickness  of.  feet  and  a height  of feet. 

7.  The  natural  material  of  the  b.d  on  which  'he  structure  rests  is  (clay,  sand,  gravel,  boulders,  granite,  shale, 


she..,  limestone,  etc.) 


S.  Stale  the  character  of  the  ! • ■ . ! ih;  i vk;  in  iv.pt -el  to  tie  linn  In.  pervionsnesx.  v.-ster  bearing,  e'.^ct 


<»'  ‘ i.posurc  to  air  and  to  water,  vo.-mu/,  vl«v 


9.  If  the  bed  is  in  layers,  arc  tin;  layers  ln>ri:-i  ulal  or  inclined? If  iiu*lii;ol  v.lial  is  ;| 

diaction  of  the  horizontal  outcrupping  relative  to  the  axis  of  the  main  .structure  an«l  the  inclination  and  direct u 
of  tl'.e  layers  in  a plane  perpendicular  to  the  horizontal  outcropping?. 


io.  What  is  the  thickness  of  the  layers? 

ix.  Are  there  any  porous  scams  or  fissures?. 


12.  The  watershed  at  the  above  stiucture  and  draining  into  the  pond  formed  thereby  is. square  mik 

13.  The  pond  area  at  the  spillway  crest  elevation  is 430 acres  and  the  pond  impounds.. .335.4..] 

cubic  feet  of  water. 

14.  The  maximum  known  flow  of  the  stream  at  the  structure  was cubic  feet  per  second  < 

tba:e) 

15.  Has  th.e  spillway  capacity  ever  been  exceeded  by  a high  flow? 

Can  any  possible  flood  flow  from  the  pond  otherwise  than  through  the  wastes  noted  under  17  and  iS  of  th 

So 

report? If  so,  give  the  location,  the  length  and  the  elevation  relative  to  the  spillway  crest  and  tl 

character  and  slopes  of  the  ground  of  such  possible  wastes 


16.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possib 
failure  of  the  above  structure.  Describe  tire  location,  the  character  and  the  use  of  buildings  below  the  structu: 
which  might  be  damaged  by  any  failure  of  the  structure;  of  roads  adjacent  to  or  crossing  the  stream  h low  t! 
structure,  giving  the  lowest  elevation  of  the  roadway  above  the  stream  bed  and  giving  the  shape,  the  heigh l and  tl 
width  of  stream  openings;  and  of  any  embankments  or  steep  slopes  that  any  flood  could  pass  over.  Also  ic.dica: 


the  character  and  use  made  of  the  ground  below  the  structure 

. ...this,  .dam  cculd  ..c.ttu.a.e.  no  ,£r.ec.t 

. as  it  is  onl-j-  shout  100  feet  up-s-t-reanr  -Irom 


ho.,  s.  01  .11  • e or  t.cr> 

r.'i.o  Croton  Aoso vvt 


.100 

17.  Wastes.  The  spillway  of  the  above  structure  is fer.t  long  in  the  clear;  the 

held  at  the  right  end  by  a the  top  of  which  h i.  ; t ;..hove  1 

crest,  and  has, a top  width  of feet;  and  at  the  left  end  ?•-,  •• 

top.  of  which  is feet  above  the  spillway  crest,  ar.d  has  a {•.•;>  •.-■!  kh  of feel. 

*2  20 

1 8.  't  he  re  is  also  lor  flood  discharge*,  pipe/? i :ch.-;  in.  I ’ tl rand  tin  ’ •'  .o.n  is  .... 

foot  below  tl'.e  spillway  crest;  and  a (sluice,  gate  outlet) •'  . in  h • ! ••••  by 

f'-ct  high,  and  the  bottom  i -... Act  below  the  ..piit-  .nv  « \v  ►. 

A- 26 


1 - 


Lrs  a 

.....  tl 


io.  Apron.  Dd'/.v  the  soiliwav  there  i ; an  apron  

• . (Mai-ilU, 

' ..•tiTddxKatotxywO'.xxy.xfctCfkick.;-. 

xx  xyj;.'!  it  x;;.:xxxy  :o;x;:x>.:/. 


20.  lias  the  structure  r.nv  weaknesses  which  are  liable  to  cause  its  failure  in  high  flows?. 


21.  Sketches.  On  the  back  of  this  report  make  a sketch  to  scale  for  each  different  cross-section  of  the  above 
structure  at  the  greatest  depth;  giving  the  height  and  the  depth  front  the  surface  of  the  foundation,  the  bottom  width, 
the  lop  width  (for  a concrete  or  masonry  spillway  at  two  foot  below  the  crest),  the  elevation  of  the  top  in  reference 
to  the  spillway  crest,  the  length  of  the  section,  and  the  material  of  which  the  section  is  constructed;  on  the  spillway 
section  show  a cross  section  of  the  apron,  giving  its  width,  thickness  and  material,  and  show  the  abutment  or  wash 
wall  at  the  end  of  the  spillway,  giving  its  heights  and  thickness.  Mark  each  section  with  a capital  letter.  Also 
sketch  a plan;  show  the  above  sections  by  their  top  lines,  giving  the  mark  and  the  length  of  each;  the  openings  by 
their  horizontal  dimensions;  the  abutments  by  their  top  width  and  top  lengths  from  the  upstream  face  of  the  spill- 
way section;  and  outline  the  apron.  Also  sketch  an  elevation  of  each  end  of  the  structure  with  a cross  section  of 
the  banks,  giving  the  depth  and  width  excavated  into  the  banks. 

22.  Water  Supply.  The  waters  impounded  by  the  above  structure  have  (ik4)  been  used  for  a public  water 

. . If  78  , City  of  ae»  iork 

supply  since by 


i 


